Functional differences between manganese and iron superoxide dismutases in Escherichia coli K-12.
Superoxide dismutases are enzymes that defend against oxidative stress through decomposition of superoxide radical. Escherichia coli contains two highly homologous superoxide dismutases, one containing manganese (MnSOD) and the other iron (FeSOD). Although E. coli Mn and FeSOD catalyze the dismutation of superoxide with comparable rate constants, it is not known if they are physiologically equivalent in their protection of cellular targets from oxyradical damage. To address this issue, isogenic strains of E. coli containing either Mn or FeSOD encoded on a plasmid and under the control of tac promoter were constructed. SOD specific activity in the Mn and FeSOD strains could be controlled by the concentration of isopropyl beta-thiogalactoside in the medium. The tolerance of these strains to oxidative stress was compared at equal Mn and FeSOD specific activities. Our results indicate that E. coli Mn and FeSOD are not functionally equivalent. The MnSOD is more effective than FeSOD in preventing damage to DNA, while the FeSOD appears to be more effective in protecting a cytoplasmic superoxide-sensitive enzyme. These data are the first demonstration that Mn and FeSOD are adapted to different antioxidant roles in E. coli.